Induction of arginase II mRNA by nitric oxide using an in vitro model of gyrate atrophy of choroid and retina.
The authors previously reported ornithine cytotoxicity in ornithine-δ-aminotransferase (OAT)-deficient human retinal pigment epithelial (RPE) cells as an in vitro model of gyrate atrophy of the choroid and retina (GA). Given that RPE cells are severely damaged by arginine combined with ornithine, they investigated the role of arginine metabolism using that in vitro model. Human telomerase reverse transcriptase (hTERT)-RPE cells were incubated with ornithine or other agents in the presence of 5-fluoromethylornithine (5-FMO), an OAT-specific inhibitor. mRNA expression was determined by quantitative real-time polymerase chain reaction, and the concentration of nitric oxide (NO) was quantified using a Griess assay. Furthermore, cytotoxicity was examined by morphologic observations and 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) colorimetric assays, with the effect of arginase II examined using short interfering (si) RNA for arginase II and S-(2-boronoethyl)-L-cysteine (BEC), an arginase inhibitor. NO production in 5-FMO-treated hTERT-RPE cells was increased by ornithine, and the NO donors S-nitroso-N-acetyl-DL-penicillamine (SNAP) and S-nitrosoglutathione induced cytotoxicity. Ornithine increased the expression of arginase II mRNA in 5-FMO-treated cells. Arginase II upregulation was partially inhibited by an NO synthase inhibitor, N(G)-nitro-L-arginine methyl ester, which was mimicked by SNAP. Arginase II siRNA and BEC enhanced ornithine cytotoxicity, and arginase II silencing resulted in a further increase in NO production. These results demonstrate that NO is produced in our in vitro GA model, which induced cytotoxicity of RPE cells and upregulation of arginase II. NO may be involved in RPE degeneration in GA through the regulation of arginase II mRNA expression.